A new coccidian species (Protozoa: Apicomplexa: Eimeriidae) are reported from the white-necked thrush Turdus albicollis Vieillot, 1818, a very common species in South America. Isospora massardi sp. nov. oocysts are subspherical, 18.6 × 17.7 μm, with smooth, bilayered wall, ~0.9 μm. Micropyle, oocyst residuum are absent, but two polar granules are frequently present. Sporocysts are ovoidal, 14.8 × 9.3 μm. Stieda body is knob-like to rounded and substieda body is rounded. Sporocyst residuum is composed of scattered spherules of different sizes. Sporozoites are vermiform with posterior and anterior refractile bodies and a nucleus. This is the sixth description of an isosporoid coccidium infecting a New World turdid bird.
Introduction
The white-necked thrush Turdus albicollis Vieillot, 1818 is a turdid bird from South America. It has a wide distribution in Argentina, Bolivia, Brazil, Colombia, Ecuador, French Guiana, Guyana, Paraguay, Peru, Suriname, Trinidad and Tobago, Uruguay and Venezuela. It is found in the undergrowth and near the ground in humid forest and seems to be quite a shy bird. It feeds on or near the ground on invertebrates, and will follow army ant swarms. It also takes some fruit and berries (Sick 1997 , CBRO 2011 , IUCN 2013 ). The current study describes a new coccidian species infecting whitenecked thrushes T. albicollis on Marambaia Island, Rio de Janeiro State, Brazil.
Materials and Methods
Twenty white-necked thrushes were captured using nets in Marambaia Island (23°04´S, 43°53´W). They were kept for 10-20 minutes in individual cages, and feces were collected immediately after defecation. After identification of the bird species, they were released and the fecal samples were placed in plastic vials containing 2.5% potassium dichromate solution (K 2 Cr 2 O 7 ) 1:6 (v/v). Samples were carried to the Laboratório de Coccídios e Coccidioses located at the Universidade Federal Rural do Rio de Janeiro (UFRRJ). Samples were placed in a thin layer (c. 5 mm) of 2.5% K 2 Cr 2 O 7 solution in Petri plates and incubated at 23-28°C for 10 days or until 70% of the oocysts were sporulated. Oocysts were recovered by flotation in Sheather's sugar solution (S.G. 1.20) and examined microscopically using the technique described by Duszynski and Wilber (1997 
Results
Twenty white-necked thrushes were examined; four of them shed oocysts in the feces. Initially, the oocysts were nonsporulated, but 70% sporulated by day four.
Isospora massardi sp. nov. (Figs 1a-d, 2a-c)
Description of sporulated oocyst: Oocyst shape (N = 15): subspherical; number of walls: 2; wall thickness: 0.9 (08-1.0); outer wall smooth, about 2/3 of total thickness; L × W: 18.6 × 17.7 (15-21 × 14-19), with L/W ratio: 1.05 (1.0-1.1); M and OR: absent; PG: present, frequently as two ellipsoidal granules, ~ 1.5 × 0.5.
Description of sporocyst and sporozoites: Sporocyst shape (N = 15): ovoidal; L × W: 14.8 × 9.3 (13-16 × 8-11); L/W ratio: 1.6 (1.4-1.8); SB: present, knob-like to rounded, ~ 1.0 × 2.0; SSB: present, rounded, ~ 1.5 × 3.5; PSB: absent; SR: present, and composed of scattered spherules of different sizes; SZ: vermiform with posterior and anterior SRB and a nucleus.
Type-host: The white-necked thrush Turdus albicollis Vieillot, 1818 (Passeriformes: Turdidae).
Type-locality: Marambaia Island (23°04´S, 43°53´W), Rio de Janeiro, Brazil.
Material deposited: Oocysts stored in 10% aqueous buffered formalin (v/v), and deposited in the Parasitology Collection, in the Department of Animal Parasitology, at UFRRJ, located in Seropédica, Rio de Janeiro, Brazil. Phototypes and line drawings are deposited at the same location. The repository number is P-47/2013.
Site of infection: Unknown. Oocysts collected from fecal samples.
Prevalence: 20% (4 of 20 examined birds). Etymology: The specific name is derived from the family name of a Brazilian parasitologist Dr. Carlos Luiz Massard, given in his honor for his contribution to the study of protozoa.
Remarks: In the host-family Turdidae, I. massardi has oocysts with similar dimensions to the oocysts of Isospora zorzali Keeler, Yabsley, Gibbs, McGraw, Hernandez, 2012 and Isospora tucuruiensis Lainson, Shaw 1989 . Keeler et al. (2012 described I. zorzali with nipple-like SB and no SSB and SRB, while I. massardi has SB knob-like to rounded and SSB and SRB present. Lainson and Shaw (1989) describe I. tucuruiensis and Isospora albicollis Lainson et Shaw, 1989 from the same host-species T. albicollis: Isospora albicollis is easily differentiated by micropyle and larger oocysts; and I. tucuruiensis has smaller sporocysts and, although the line drawing and photomicrographs of the original description does not confer in some features as SB and oocyst wall, it clearly appears the SBB small and wide and PG single and large, while I. massardi has SSB large and rounded and PG as two ellipsoidal granules (Table I) . 
Discussion
Few coccidia have been reported in birds of the family Turdidae worldwide; however, those coccidia described in the New World assume greater importance due to the higher probability of transmission between sympatric passerines . Turdus albicollis has an extremely large range, having populations in various Brazilian biomes, as Atlantic Forest, Pantanal and Amazon, plus a trans-Andean population. Besides T. albicollis, 38 Turdus spp. are distributed in the Americas and they can potentially disperse this coccidium between thrushes across South, Central and North America. The transmission and consequent dispersion becomes more evident when considering the legal and illegal trade (biopiracy), seizures and releases from rehabilitation centers, because the thrushes in general, including T. albicollis, has great interest as pet due to its vocal repertoire , IUCN 2013 .
The coccidium of this current study were compared in detail with coccidian parasites of New World passerine birds that are feature-similar and belong to the same host family (Duszynski and Wilber 1997, Berto et al. 2011) . Based on Table I , it can be concluded that I. massardi is differentiated using the morphology and morphometry of the oocysts from Isospora species from New World passerines of same family. Therefore, I. massardi is considered as new to science, being the sixth description in the Turdidae.
